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CORRECTION OF ATMOSPHERIC EFFECTS ON 
LANDSAT DATA 
MIGUEL MEDINA AND FEDERICO VAZQUEZ 
Unidad de Percepcion Remota. CPNH. Mexico 
The Mexican Ministry of Agr icu l tu ra l  
and Water Resources, by means of the  
National Water Planning Commission, has 
applied remote sensing s ince  1972 t o  
inventory land use i n  Mexico. The purpose 
of t h i s  work has been t o  develop the  
techniques which permit t o  e l imina te  the  
atmospheric inf luence on LANDSAT data  and 
reduce them t o  values r e l a t e d  with 
i n t r i n s i c  p roper t i e s  of t h e  ob jec t s  of 
i n t e r e s t  on e a r t h .  The r e s u l t  was an 
algorithm (SIADATM) incorporated t o  
SIADIS system, a system of automatic 
i n t e r p r e t a t i o n  of s a t e l l i t e  images, which 
works i n  a PDP 11/70 computer. SIADATM i s  
based on an energy conservation equation 
and the  cor rec t ive  terms a r e  t h e  atmos- 
pher ic  t ransmit tance  and a l l  the  
contr ibut ions  due t o  s c a t t e r i n g  i n  the  
sensor ' s  view path,  whkch do not come 
from t h e  o b j e c t  on e a r t h .  Some hypothesis  
must be assumed about atmospheric s t r u c t u r e ,  
atmospheric s c a t t e r i n g  and su r face  r e f l e c -  
tance i n  o r d e r  t o  c a l c u l a t e  each cor rec t ion  
term. I n  SIADATM were considered a plane 
p a r a l l e l  atmosphere, s c a t t e r i n g  i n  simple 
form according t o  Rayleigh's theory and a 
Lambertian model of surface  re f l ec tance .  
Since it was assumed an atmosphere 
s c a t t e r i n g  i n  simple form, some of t h e  
components of the  correctkon due t o  
s c a t t e r i n g  i n  t h e  view path vanish. The 
only terms which remain a r e  t h e  r e f l e c t e d  
r a d i a t i o n  i n  t h e  o b j e c t ' s  surroundings 
and t h e  d i r e c t  s o l a r  r ad ia t ion  i n  the  
view path.  So, t h e  atmospheric co r rec t ion  
i s  c a r r i e d  o u t  with th ree  terms, from 
which only one is now ca lcu la ted  from 
LANDSAT da ta ,  and is so c a l l e d  t h e  
surroundings contr ibut ion.  The o the r s  a r e  
obtained from measurements made on ground, 
and have been c a r r i e d  ou t  by t h e  
Geophysics I n s t i t u t e  of the  National 
University of Mexico. I n  t h i s  work, t h e  
LANDSAT da ta  of  some se lec ted  p i l o t  zones 
were cor rec ted  by SAIDATM algori thm and 
then c l a s s i f i e d  by p a t t e r n  recogni t ion : techniques by SAIDIS system. The r e s u l t s  
obtained a r e  promising s ince  an improve- 
ment i n  secur i ty  c l a s s i f i c a t i o n  has been 
observed. Likewise, a b e t t e r  d e f i n i t i o n  
of f r o n t i e r  between c lasses  has been 
observed. Now, the  advantages of t h e  use 
of these  reduced values i n  multitemporal 
ana lys i s ,  water q u a l i t y ,  plague detect ion,  
e t c . ,  a r e  inves t iga ted .  
1980 Machine Processing of Remotely Sensed Data Symposium 
